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Introduction 
Since 1880, Earth’s average global temperature has increased by about 0.8º Celsius (NASA n.d.). Though it 
seems a small difference, this warming has led to extreme changes in global climate, with an array of  risks for 
human and environmental systems, including weather events such as heat waves, extreme precipitation, wildfires, 
cyclones, and coastal flooding. Among the impacts of  weather events are the “alteration of  ecosystems, disruption 
of  food production and water supply, damage to infrastructure and settlements, morbidity and mortality, and 
consequences for mental health and human well-being” (Field et al. 2014). The distribution of  these impacts is 
uneven, with disadvantaged and impoverished individuals and communities facing the greatest risk.
With the threat of  climate change and related weather events looming over the global community, regardless 
of  development status, it has become a top priority of  many nations and communities to prepare for and 
mitigate the effects of  climate change. Terms like disaster risk management, natural resource management, and 
climate-adaptive practices have become commonplace in legislation and research regarding climate change. In 
particular, the term “resilience” stands out across discussions about combatting climate change. Though there 
is some variation in definition, resilience is basically understood as the ability of  a system to cope with a hazard 
by responding in ways that maintain the system’s essential function while expanding its ability to learn and 
change. In the case of  climate change, resilience is the capacity of  human (including social and economic) and 
environmental systems to withstand the effects of  climate change, namely weather events and their impacts. 
Climate change resilience initiatives are now being consciously implemented at all levels of  government in 
developed countries. In developing countries, resilience more often takes the form of  poor rural communities 
adjusting their lifestyles in response to climate change, rather than concerted, organized efforts to build 
resilience. It is important, therefore, for governments, aid organizations, and researchers to understand how 
developing communities respond to climate change and how their efforts can be improved within a framework 
of  resilience thinking.
This review explores the definition of  resilience and, more specifically, community resilience and its components, 
then presents four case studies of  community response to extreme weather events to illustrate community 
resilience in action. This review is intended to provide context for and inform more detailed exploration 
of  community resilience in integrated programming (specifically, programming designed to improve health, 
environment and population (PHE) outcomes). The review is also intended to capture references to population 
dynamics and family planning in the literature on community resilience, but is not intended as a definitive guide 
to the links between community resilience and health or family planning.
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Methodology
This review primarily compiled papers from academic, peer-reviewed journals, most of  which were found 
through Google Scholar. Papers and reports published by governmental and intergovernmental agencies, 
as well as by NGOs, nonprofits, and other private organizations, were also used, along with selected online 
chapters from several books. Interviews with two persons working on joint conservation-and-humanitarian 
projects were also conducted. 
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Defining Resilience
The term “resilience” has been popular in multiple disciplines for several decades, and there are thousands of  
definitions. It is now commonly used within the field of  climate change and disaster risk management, with 
definitions that include the following:
“The ability of  a social or ecological system to absorb disturbances while retaining the same basic 
structure and ways of  functioning, the capacity for self-organisation, and the capacity to adapt to 
stress and change.” (IPCC 2014)
 “The capacity of  a social-ecological system to absorb or withstand perturbations and other stressors 
such that the system remains within the same regime, essentially maintaining its structure and 
functions. It describes the degree to which the system is capable of  self-organization, learning and 
adaptation.” (Resilience Alliance n.d.)
“The ability of  a system, community, or society exposed to hazards to resist, absorb, accommodate 
to, and recover from the effects of  a hazard in a timely and efficient manner, including through the 
preservation and restoration of  its essential basic structures and functions.” (UNISDR 2009)
In 1973, the ecologist C.S. Holling published a paper on ecological resilience, the ability of  systems to absorb 
change and still maintain the same relationships between populations and state variables; Holling maintained 
that ecological systems seek equilibrium (and that this equilibrium is dynamic rather than static) after disruption. 
The Holling paper led to the use of  resilience in sociology and in human geography, as in “resilient communities” 
(Alexander 2013). 
The term resilience is often used in conjunction with other terms, such as adaptation and transformation. 
Across the literature, these terms switch meaning and function. Thus, sometimes resilience is considered a 
goal and sometimes a means to an end, sometimes a quality and sometimes a process or a state, sometimes a 
framework and sometimes a component within a framework. Other nuances and disagreements exist across the 
many definitions of  resilience, including whether resilience is actually a positive or negative trait for a system to 
have; it should be noted that most modern literature, especially in disaster risk reduction, considers it positive. 
Resilience can be distinguished from adaptation by considering resilience a trait - the ability to bounce back 
from adversity - while adaptation can be considered the actions taken to react to shocks. 
A key concept in discussions of  resilience is the idea that systems achieve resilience through a simultaneous 
combination of  maintaining and changing (though the extent of  a system’s needed maintenance or change is 
often disputed). There is a distinction drawn between engineering resilience – where a system returns to its 
exact initial condition following a change – and ecological resilience – where a system must change within limits 
to maintain its essential function (Cork 2010). The latter is the basis for the modern discussion on resilience: 
that resilient systems change in order to emerge from challenges even stronger than they were before.
Much of  the discussion on resilience is theoretical, but some literature offers concrete examples of  what 
resilience looks like in different systems. In social systems, trust-based social networks between friends and 
family, community organization members, and citizens and institutions help build resilience (Aldrich & Meyers 
2014). Resilient ecological systems contain a diversity of  flora and fauna that can adapt to environmental changes 
(Gunderson 2000). In social-ecological systems, resilience-building practices include adaptive governance, 
ecosystem management, and disaster risk management. 
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There is obviously great overlap among these different kinds of  systems. This overlap is shown nowhere 
better than in communities, where social, ecological, economic, political, cultural, organizational, and individual 
psychological systems are all present and highly intertwined. Community resilience, especially within the context 
of  climate change, is an entire discussion unto itself  within literature, and is the focus of  the rest of  this review.
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Community Resilience
A community is a grouping of  multiple natural and human systems, making the term “community resilience” 
a broad one. As with resilience, there are many definitions of  community resilience, but they generally involve 
communities changing and adapting in the face of  stresses (particularly climate stresses) in order to recover 
and retain essential function—in short, communities exercising general resilience. Among the definitions of  
community resilience are the following:
“The collective ability of  a neighborhood or geographically defined area to deal with stressors and 
efficiently resume the rhythms of  daily life through cooperation following shocks.” (Aldrich & Meyer 
2014)
“The ability of  communities to cope and adapt in the context of  challenge and adversity in ways that 
promote the successful achievement of  desired community results.” (Mancini & Bowen 2009)
“The capability to anticipate risk, limit impact, and bounce back rapidly through survival, adaptability, 
evolution, and growth in the face of  turbulent change.” (Community and Regional Resilience Institute 
2013)
“The sustained ability of  communities to withstand and recover--in both the short and long terms--
from adversity.” (National Biodefense Science Board 2014)
“A process linking a set of  networked adaptive capacities to a positive trajectory of  functioning and 
adaptation in constituent populations after a disturbance.” (Norris et al. 2008)
Scholarship on community resilience programming most often focuses on poor or developing communities, as 
they are most vulnerable to risks (climate-related or otherwise) due to socioeconomic instability.
The most important force tying communities together and boosting community resilience is social capital, or 
“the aggregate of  resources that arise from reciprocal social relationships in formal and informal networks, 
fueling community’s ability to achieve desired results through collective action” (Mancini & Bowen 2009). Social 
capital allows for social organization, or the process by which communities achieve their desired results. There 
are three main types of  social capital: bonding, bridging, and linking (Aldrich & Meyer 2014). Bonding capital 
describes the social networks between emotionally close community members, such as friends and relatives. 
Bridging capital describes the social networks between less close community members, often created through 
community activities and organizations. And linking capital describes the networks between regular citizens and 
those in power. Social capital is strengthened by trust built on a community’s shared values and social norms.
In the case of  dangerous weather events, people tied together through networks of  bonding capital are first 
responders, ensuring that their friends and family members are safe. Bonding capital also helps with immediate 
recovery, as community members lend each other support and supplies (Aldrich & Meyer 2014). Bridging and 
linking capital are better for long-term recovery, where social organization leads to community-wide initiatives 
in resilience-building and future disaster risk prevention, often through collaboration with local government, 
the formation of  organizations, and the sharing of  knowledge.
Another main characteristic of  resilient communities is healthy populations and individuals. Healthy individuals 
are more able to physically withstand events like natural disaster and emotionally cope with the trauma that 
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accompanies any sort of  major disturbance. If  a community is mostly comprised of  healthy individuals, then 
the entire community is more resilient, and less healthy individuals can rely on healthier individuals for physical 
and emotional support. The National Health Security Strategy stated in 2009 that communities can build their 
resilience “by implementing policies and practices to ensure the conditions under which people can be healthy, 
by assuring access to medical care, building social cohesion, supporting healthy behaviors, and creating a culture 
of  preparedness in which bystander response is not the exception but the norm” (US Department of  Health 
and Human Services 2009: i). This statement illustrates the importance of  health for both short-term disaster 
response and long-term recovery.
Health improves community resilience not only following major shocks, but also in people’s everyday lives: 
healthy individuals can engage in productive labor and innovation and have more resources, including time and 
energy, to help others in their community, which promotes stronger community relationships. Community health 
is therefore critical for building economic and social resilience, as well as social capital (National Biodefense 
Science Board 2014). This accumulation of  social, as well as economic and environmental, capital eventually 
lends itself  to disturbance response. 
In fact, health is so important to a community’s resilience that it has earned its own subcategory of  community 
resilience: community health resilience. According to the Community Health Resilience Initiative of  the 
US Department of  Homeland Security, community health resilience can be thought of  as “the ability of  a 
community to use its assets to strengthen public health and healthcare systems and to improve the community’s 
Source: Stiefel, 2016
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physical, behavioral, and social health, to withstand, adapt to, and recover from adversity” (Community Health 
Resilience Initiative n.d.). This definition emphasizes again the importance of  health at an individual as well 
as community level, from both physical and emotional perspectives. Thus, a healthy community promotes 
individual health through informal and public health care systems, well-being through interpersonal systems like 
faith groups and social services, and social connectedness (National Biodefense Science Board 2014).
Other characteristics of  resilient communities, specifically in the context of  social-ecological systems, climate 
change, and extreme weather events, have been identified as socioeconomic and livelihood diversification; 
equity; flexibility and innovation in private sector and government institutions; reliance on past experience and 
indigenous and traditional knowledge; resource management; science, research, development, and technological 
innovations; education and training ; infrastructure; strong fiscal sector; warning systems, emergency and 
evacuation plans, public awareness campaigns promoting risk knowledge, and locally-developed response plans; 
immediate response to a weather event and recovery after damage; participation by community at every level 
of  mitigation, with the community taking charge; social values and structure; learning by doing; use of  hard 
and soft technology; cross-sector adaptation; and access to aid, funding, and insurance from aid organizations, 
private businesses, and government (UCAR 2010; Norris et al. 2008; Kurniawan et al. n.d.; Haile 2005; UNFCCC 
2007; Schaar 2014; Mayunga 2007; Blankespoor et al. 2010; Adger et al. 2003; Keim 2008). To be resilient, a 
community would ideally have all these characteristics; in reality, most communities will not have all of  them. 
Among them, the most common characteristics are access to aid organizations, livelihood diversification, and 
reliance on social capital.
To illustrate the concept of  community resilience and the different forms it can take, the next section provides 
case examples of  how specific communities in Ethiopia, Mozambique, the Philippines, and Indonesia have 
responded to weather events.
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Community Response to Weather Events
To understand what community resilience looks like in real-life situations, this section explores four case studies 
of  community response to climate events and how community resilience was expressed in those responses: 
drought in Ethiopia, flood in Mozambique, cyclone in the Philippines, and forest fire in Indonesia. These 
scenarios focus on vulnerable communities, namely communities that are mostly indigenous, rural, pastoral 
and/or agricultural, and poor. These cases are not intended to be representative of  all examples of  community 
resilience or of  programmatic responses to adverse weather events. The weather events faced by these 
communities are the result of  changes in climate rather than community actions, except for the Indonesia case 
study, in which climate change plays a role but is linked with human action. 
Each case study examines multiple communities and multiple weather events in each country, rather than a 
single community or weather-related event. Though responses varied across the different communities in each 
country, the commonalities illustrate the overall capacities and priorities of  those communities, and how they 
differed from communities in other countries. Each case study includes a brief  discussion of  the country’s 
national climate change policy and/or disaster risk management approach, to understand how community 
resilience and response can be influenced by higher-level processes.
These case studies focus mainly on household responses, or how households “cope” with weather events, since 
the literature focused on household response as the basis of  overall community response. Coping mechanisms, 
which can be positive or negative, are not synonymous with resilience, a decidedly positive characteristic of  a 
community. Rather, coping mechanisms are considered simply as forms of  response—in these cases, the actions 
taken by households or communities in advance of  or in response to climate events and other disturbances. 
How households and communities respond, or cope, gives insight into resilience. 
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Drought in Ethiopia
An arid country to begin with, Ethiopia has suffered the effects of  rising global temperatures due to climate 
change over the last 50 years. Between 1960 and 2006, Ethiopia’s mean annual temperature increased by 1.3° 
Celsius, and though its average national rainfall trends have remained constant, certain seasonal and annual 
rains have greatly declined (Regassa, Givey, & Castillo 2010). These trends have led to repeated droughts and in 
turn repeated famines, including most recently a severe drought in 2014-2015, leaving over 10 million people in 
need of  aid and considered to be Ethiopia’s worst drought to date (Schemm 2016). The effects of  drought in 
Ethiopia are exacerbated by its low adaptive capacity due to poverty – 77.5% of  the population lives in poverty, 
46% in extreme poverty (Regassa, Givey, & Castillo 2010). Furthermore, 85% of  the population depends on 
agriculture to make a living, and there are an estimated 10 million pastoralists in Ethiopia (Birhanu, Berhanu, & 
Ambelu 2015). With smallholders and pastoralists whose land-intensive professions are greatly threatened by 
the variability in temperature and rainfall, rural communities and households have been forced to adjust their 
lifestyles to preserve their incomes and lives. Responses come primarily from community members themselves, 
with little help from government or NGOs. The following description of  these coping mechanisms comes from 
studies conducted in Borana, Jijiga, Tigray, the Nile Basin, Oromia, and the Southern Nations, Nationalities and 
Peoples’ Region (SNNPR), and unspecified locations.
The top priority of  all family members during drought is to earn and save money. In order to increase their 
savings, households limit expenditures and sell their productive assets (Birhanu, Berhanu, & Ambelu 2015; 
Frankenberger 2015; Mengistu 2011; Kidanu, Rovin, & Hardee 2009). They may also borrow money from 
banks, farmer associations, credit associations, and microfinanciers (Bryan, Deressa, Gbetibouo, & Ringler 
2009; Frankenberger 2015). One of  the most common and most negative coping strategies used by households 
is to reduce their food consumption, limiting both the number of  meals that family members eat per day and 
the amount of  food per meal (Frankenberger 2015). No longer able to produce their own food, and unwilling 
to spend money on food at the market, they may consume mostly wild food (Pantuliano & Wekesda 2008; 
Birhanu, Berhanu, & Ambelu 2015). Children are often pulled out of  school to help at home, though sometimes 
In the drought-ridden area of Sekota in northern Ethiopia, 
residents now use a water point to collect clean water rather 
than having to draw from the river where the animals drink.
© 2005 Sandra Kalscheur, Courtesy of Photoshare
C A S E  S T U D Y  1
10             DECEMBER 2017
households try to put at least one child through 
school so that the child will gain the skills to find 
paid employment in the future (Frankenberger 
2015; Pantuliano & Wekesda 2008). Women are 
expected to diversify their income activities just 
like men (Frankenberger 2015; Pantuliano & 
Wekesda 2008).
Indeed, income diversification is a universal 
coping strategy for Ethiopian households and 
is achieved through multiple means. Petty trade 
is common (Pantuliano & Wekesda 2008). 
Households may harvest trees to produce 
charcoal and firewood, which they then sell at 
nearby markets (Birhanu et al. 2015; Mengitsu 
2011; Kidanu et al. 2009). Sometimes they invest 
their assets outside the community; for example, 
they may build houses in nearby towns to get 
income from rent (Birhanu et al. 2015). Some 
people, most commonly men, migrate to towns 
to find jobs – such as sharecropping, mining, 
and construction – and send money back to 
their families (Birhanu et al. 2015; Bryan et al. 
2009; Frankenberger 2015; Kidanu et al. 2009). 
This response—migration—has a long history in 
Ethiopia and is considered normal (Ezra & Kiros 
2001). It is one of  the most common responses 
to drought, and interviews with community 
members after drought show that they consider 
it one of  the most helpful responses as well 
(Mengitsu 2011).
For pastoralists, responding to drought is centered around what to do with livestock, and migration is important 
in this issue as well. Mobility is key; pastoralists will often move their livestock temporarily in search of  water 
and pasture, though at other times entire families may move with the livestock to find permanent water sources 
(Birhanu et al. 2015; Frankenberger 2015). Clan leaders help coordinate these efforts: they send scouts in search 
of  grazing land and negotiate with other clans for shared grazing land (Birhanu et al. 2015). Pastoralists save up 
fodder to feed their herds during drought, and they collect fodder from the wild to save money. Households 
also often sell their livestock when they anticipate a drought, or they slaughter their emaciated animals to sell 
during times of  drought. Some buy animal insurance, acquire or breed drought-resistant cattle, diversify their 
herds, and keep larger herds to buffer the effects of  drought. Some pastoralists even transition to agro-pastoral 
lifestyles as means of  economic diversification.
Agriculturalists and agro-pastoralists have their own ways of  responding to the detriment of  drought. They 
develop irrigation systems and use soil and water conservation practices like terracing (Birhanu et al. 2015; 
Frankenberger 2015; Mengitsu 2011). To prepare for drought, they change their planting dates and diversify 
Children in Lalibela, Ethiopia, head to a nearby stream to try to collect water.
© 2015 Madeline Kiefer, Courtesy of Photoshare
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their crops, planting early-maturing and drought-resistant crop varieties (Bryan et al. 2009). During drought, 
they sell their crops for money or use them for food.
Traditional knowledge is also a factor in drought response. Traditional medicines are used for treating crop and 
livestock diseases (Frankenberger 2015). Indigenous people use environmental indicators like the behavior of  
animals, wind, and sky, as well as cultural beliefs like God’s role in managing the weather, to forecast weather 
conditions (Mengitsu 2011). People pray to God for help and support, and elders especially are expected to pray 
(Birhanu et al. 2015; Frankenberger 2015).
Another custom, and perhaps the most significant coping strategy of  Ethiopian communities and households, 
is reliance on traditional community networks. Community members often turn to family members and friends 
for loans on money, food, and goods, and their needs are willingly met when possible. But the social network 
extends far beyond these close ties. Redistribution of  resources within communities—termed “Dabere” in 
Borana—is an expected and often compulsory act in which all community members take part (Birhanu et al. 
2015; Frankenberger 2015; Pantuliano & Wekesa 2008). Assets and services – often livestock, food, water, 
milk, land, seeds, crops, medical care, childcare, and needed labor – are given to or shared with the most 
disadvantaged community members. Funds are raised for the ill and the elderly, for funerals and births. Though 
these systems of  social capital deteriorate as droughts go on and resources are strained, they are a major force 
in holding communities together.
Access to health services was also mentioned in the literature as key to resilience, with health interventions 
having generally been provided by NGOs rather than the government (Birhanu et al. 2015; Frankenberger 
2015; Pantuliano & Wekesa 2008). This may be changing, as the country’s health extension program is identified 
as one of  several key interventions in Ethiopia’s Vision for a Climate Resilient Green Economy (The Federal 
Democratic Republic of  Ethiopia n.d.) Earlier, as part of  the Humanitarian Reform Agenda, the UN rolled out 
the “cluster approach” in Ethiopia, which includes health as one of  nine critical areas (Pantuliano & Wekesa 
2008). Writing about pastoralists coping with recurring drought in the Borana Zone, Birhanu et al. (2015) 
noted that the Borana linked human health and the health of  their cattle, in addition to access to water, with 
having a better and fulfilled life. Birhanu et al. (2015) cited the need for responsive health services, family 
planning, and capacity building for district health leadership and management, among other interventions, to 
help communities cope. Kidanu et al. (2009) also found that, in the regions of  Oromia and SNNPR, sub-urban 
and rural communities noted the importance of  access to family planning, among other interventions, to build 
resilience. 
Finally, local leadership also plays a role in how Ethiopian communities and households respond to drought. 
Clan leaders often oversee the redistribution of  assets detailed above. In Borana, it was noted that clan leaders 
are not as effective at organizing a community during drought as in non-drought periods, in large part because 
they too are affected by the drought and do not have the time to support others (Frankenberger 2015). However, 
they still help oversee deals and moderate disagreements between community members, collect funds, organize 
farm work, hold discussions about managing community resources, and organize searches for livestock 
(Frankenberger 2015). In other locations, the local government works to provide for individual needs while 
helping the community as a whole. For example, food-for-work programs in Oromia, SNNPR, and Tigray, 
allow community members to work on activities such as building dams and irrigation systems and planting 
trees in return for food (Mengitsu 2011; Kidanu et al. 2009). Working as part of  the national government 
response, local governments also distribute food and water, organize school feeding programs, and dig wells 
and construct irrigation systems.
12             DECEMBER 2017
The government’s response to disaster among pastoralists under the Disaster Prevention and Preparedness 
Agency, the Food Security Coordination Bureau, the Early Warning Department, and the National Disaster 
Prevention and Preparedness Fund (Pantuliano & Wekesa, 2008) has been limited. However, Ethiopia was 
among the least developed states to develop a National Adaptation Program of  Action (Federal Democratic 
Republic of  Ethiopia 2007) and its Programme of  Adaptation to Climate Change and (most recently) its Vision 
for a Climate Resilient Green Economy (Federal Democratic Republic of  Ethiopia n.d.) both include a focus 
on building resilience and developing a green economy.
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Floods in Mozambique
Several sources, including the International Disaster Database, rank Mozambique as one of  the top ten 
countries in the world – and one of  the top three in Africa, behind Ethiopia – most affected by climate 
change and weather-related hazards (International Disaster Database n.d.). Located downstream of  nine major 
river systems, and with more than 50% of  the country as part of  international river basins (UN Country 
Team in Mozambique 2015), Mozambique is especially vulnerable to river flooding; it also experiences coastal 
and cyclone-related floods. Floods are experienced every 2 to 3 years, and it is estimated that more than 9 
million people have been affected by flooding since 1958 (White & White 2012). As with Ethiopia, poverty 
exacerbates the effects of  climate issues in Mozambique, whose Human Development Index ranks 180th out 
of  188 countries (UNDP 2015a). Most of  Mozambique’s rural population are farmers whose livelihoods are 
threatened by crop destruction and other forms of  detriment caused by flood. Flood losses are most common 
in the agricultural sector and in infrastructure, so community coping mechanisms often focus on these issues. 
Mozambican communities have the added help of  a decent disaster preparedness plan coordinated by district 
governments. This section’s information on Mozambican communities’ coping mechanisms comes from case 
studies of  Búzi (in central Mozambique) in 2000-2001, the Gaza Province in 2003-2004, the Zambezi delta in 
2007-2008, and others.
Household coping mechanisms in Mozambique are very similar to those in Ethiopia. In response to flood, 
households reduce their food consumption and eat wild plants and animals to save money (Osbahr et al. 
2008). Selling assets is also common. According to some sources, migration of  flood-affected households and 
communities does occur, as when 500,000 people in the Gaza Province left their homes in response to the 
2001 floods, but – unlike in Ethiopia – it is considered a last resort and is often temporary (Osbahr et al. 2008).
Income and livelihood diversification is also practiced as a means of  buffering the effects of  floods and other 
disasters. In the Gaza Province case study, each household engaged in an average of  seven livelihood activities, 
including small business in goods and services like craft work, herbal medicine, and construction (Osbahr et al. 
2008). Although migration of  entire households or communities is unusual, it is common to send some family 
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Residents gather as supply and service delivery trucks 
navigate a washed-out road in Ile district, Mozambique.
© 1999 Arturo Sanabria, Courtesy of Photoshare
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BOX 3members to other villages or urban areas to find work; in some areas, it is considered a rite of  passage for young 
men to participate in migrant work to support their families.
The above strategies are used by Mozambican communities in preparation for and response to most types 
of  natural disaster. But these communities also employ strategies meant specifically to deal with flooding. 
Infrastructure changes are especially prevalent. In both the Zambezi delta and Búzi case studies, houses are 
built in areas of  higher elevation, and with upper floors, to prevent the houses being flooded (Artur and 
Hilhorst 2012; Matsimbe 2003). In the Zambezi, houses are constructed with grass and wood, materials whose 
destruction during a flood would not represent an investment loss; however, in Búzi, community members 
build houses from stronger materials that could hopefully withstand a flood. Other preventative measures 
including removing roofs from houses during the beginning of  cyclones, planting bamboo around houses to 
protect them from the wind, and building small huts to protect livestock (Matsimbe 2003). On the agricultural 
side, farmers employ dual land-use systems: they plant their usual crops in irrigated lowlands, but in case these 
lowlands flood they also grow “insurance” crops in sandy soil at high elevation (Osbahr et al. 2008). Asset 
accumulation is organized in a similar fashion. Households often stock up on easily disposable assets, like small 
livestock, that they can afford to lose during flood. They avoid accumulating big items, like large animals and 
furniture, and instead invest in items that would be helpful and easily transportable during flood – items like 
canoes, fishing nets, radios, poultry, and silverware and plateware (Artur & Hilhorst 2012). Canoes and other 
small boats are especially important as means of  evacuation during critical floods.
On this note, communities often have pre-planned means of  warning and evacuation in case of  flood. Traditional 
knowledge of  year-round weather patterns and environmental indicators are used to prepare for and predict 
floods (Matsimbe 2003). However, more organized methods of  warning also exist, though they are not always 
effective. In Búzi during the 2000-2001 flood, administrative authorities were warned of  rising river water levels 
48 hours in advance, and they in turn warned the communities surrounding their headquarters. Warnings may 
be posted in public places with different colored flags signifying the urgency of  the flood (Matsimbe 2003). 
In terms of  actual evacuation, people often prefer not to evacuate, fearing that they will lose their assets and 
property (Artur & Hilhorst 2012). In the Zambezi case study, when people were notified of  the flood, they 
first moved from the lowlands to their house on higher grounds, then to their granaries built on poles, then to 
nearby hills and sanctuaries; only when flood levels threatened these places did they agree to evacuate (Artur 
& Hilhorst 2012). Once evacuation begins, emergency response is taken first through informal networks, with 
neighbors, friends, and family aiding one another (Matsimbe 2003). Households use their own boats to flee; if  
certain community members do not own a boat, other households will rescue them. Though the Mozambican 
government has responded well to past floods by issuing warnings, ordering evacuations, and organizing rescue 
missions (UN Country Team in Mozambique 2015), communities prefer to use their own resources to save 
themselves, though they do agree to evacuate to the temporary and permanent resettlement areas provided by 
the government (Artur & Hilhorst 2012).
This preference for informal community resources rather than formal governmental ones reveals another, and 
perhaps the most important, coping strategy that Mozambican communities rely on: social capital and networks. 
There exists the usual support, loans, and sharing of  resources among family and friends. But there is also a larger 
“gift system” connecting all community members, as in Ethiopian communities, though the Mozambican system 
focuses more on reciprocity than redistribution (Osbahr et al. 2008). Community members exchange supplies 
and especially labor. Through individual and group arrangements, people engage in activities such as rebuilding 
others’ houses after floods, watching their livestock, and working their land; the same is done in return (Matsimbe 
2003; Osbahr et al. 2008). The women in the Gaza Province have their own exchange network called Matsoni, 
which involves planting a dryland crop that can support the community in case of  flood (Osbahr et al. 2008). 
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A community’s social ties with other villages are also important, as neighboring communities often provide each 
other with support (Osbahr et al. 2008). Intra-community and intercommunity ties are strengthened through 
marriages, gifts, festivities, and other arrangements (Artur & Hilhorst 2012). 
Mozambican communities also have access to many formal support systems. For example, farmers’ associations 
allow farmers to share their knowledge and train others in activities like agro-forestry and using new crop 
varieties and technologies (Osbahr et al. 2008). And beyond issuing warnings and organizing evacuation, local 
governments also collaborate very often with NGOs in organizing meetings and workshops for community 
members on resource management and disaster preparedness (Matsimbe 2003).
Some attention to health issues related to flooding and responses have appeared in the literature on resilience 
and coping with flooding in Mozambique (USAID 2012). In an assessment of  the role of  local institutions 
in reducing the vulnerability of  at-risk communities in Central Mozambique in response to flooding in 2000, 
Matsimbe (2003) noted that riverine communities had increased health risk due to the emergence of  water-
borne diseases. In 2000, the government appointed a national coordinating mechanism chaired by the National 
Institute of  Disaster Management (INGC), with flood committees established at provincial and district levels. 
The INGC worked with the UN, donors, NGOs, and religious organizations to evaluate the needs of  affected 
communities and to provide disaster relief, including medical assistance. 
Reconstruction of  health facilities is a 
longer-term objective in response to 
flooding. Response to the 2015 flood, 
also coordinated by the INGC, followed 
a similar pattern, with initial emergency 
assistance through a cluster approach 
response, with partners providing basic 
health care services in affected areas (UN 
Country Team in Mozambique 2015). 
Appeals for support for flooding in 2017 
have also included health care and water 
and sanitation, particularly in light of  a 
cholera outbreak (Apa News 2017). 
Local government responses are facilitated 
by Mozambique’s relatively strong national 
climate change and disaster risk reduction 
policies. The literature revealed many cases 
of  the Mozambican government stepping in 
to help communities after floods and other 
disasters, providing evacuation help, shelter 
and resettlement, and food and supplies to 
disaster victims. In addition to participating 
in many international adaptation programs, 
Mozambique has a 2007 National Action 
Programme of  Adaptation that includes a 
Clean Development Mechanism and also 
a 2011 National Action Plan for Reducing 
Following heavy rains, a mother breastfeeds her 
cholera-affected infant at Ilha de Mozambique 
hospital in Mozambique.
© 2012 Arturo Sanabria, Courtesy of Photoshare
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Poverty (USAID 2012; Artur & Hilhorst 2012). Though a lot of  disaster efforts are organized by the National 
Institute for Disaster Management, there is a strong emphasis placed on decentralizing disaster risk management 
to local administrative offices for more effective response.
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Cyclone in the Philippines
The Global Climate Risk Index 2015 ranks the Philippines as the most climate change-affected country in the 
world (EcoWatch 2016). This classification is in great part due to the Philippines’ location and geography; it 
is an archipelago located in the Pacific Ocean, making it particularly vulnerable to sea level rise and tropical 
storms. Accordingly, cyclones are the most frequently occurring natural disaster in the Philippines; the country 
experiences approximately 20 tropical storms per year (Sawada et al. 2009). With a Human Development Index 
ranking of  115th out of  188 countries and around 15% of  its population living in or near poverty (UNDP 
2015b), the Philippines is a more developed nation than Ethiopia or Mozambique, allowing for more developed, 
wealthy and therefore more climate-resilient communities, as well as more substantial government aid to 
communities affected by tropical storms. However, a 15% poverty rate—some sources place that figure closer 
to 20%—is still substantial and poverty is still a major issue in the country, making Philippine communities 
climate-vulnerable. In addition, about half  of  the population lives in rural areas and relies on agriculture and 
fishing for sustenance and income, a lifestyle that is greatly threatened by the prevalence of  cyclones, and 
people are therefore forced to take preventative, preparatory, and reactionary measures to cope with the effects 
of  tropical storms. People in wealthy villages and urban slums are also greatly affected by tropical storms, and 
they practice their own sets of  coping mechanisms. This section’s discussion of  these coping strategies is drawn 
from case studies of  Typhoon Milenyo in East Laguna village, a Red Cross Project in the Tigbao district, along 
with a compilation of  studies on flooding in Metro Manila and Zoleta-Nantes, typhoon Milenya, typhoons 
Ondoy and Pepeng, floods caused by Ondoy, typhoon Sendong, typhoon Pablo, among others.
Philippine communities use a large, varied, and innovative set of  coping strategies that are often highly organized. 
This coordination is afforded in great part by the extensive help that these communities receive from NGOs 
and government. However, they share many of  the coping strategies discussed in the case studies in Ethiopia 
and Mozambique.
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Typhoon survivors walk through a devastated community 
in Tacloban City, Leyte, Philippines, which was badly hit by 
Super Typhoon Haiyan last November 8, 2013.
© 2013 Gregorio B. “Jhun” Dantes, Courtesy of Photoshare
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For example, Philippine households reduce their food consumption and expenditures, sell their household and 
agricultural assets, and migrate in response to cyclones (Allen 2003; Israel & Briones 2014; Sawada et al. 2009; 
Tibig 2003; Uy et al. 2011). In addition, as with the other case studies, using social networks is a fundamental 
coping strategy in Philippine communities, as households seek emotional and financial support from friends 
and relatives (Israel & Briones 2014). Friends and community members may also provide loans, and food, to 
one another following a storm (Israel & Briones 2014; Sawada et al. 2009; Uy et al. 2011). A few studies show 
that households first ensure that their families are moved to safety when a storm hits, but they also share 
emergency evacuation places with friends and community members (Israel & Briones, 2014).
Philippine communities place added emphasis on obtaining loans from banks, relatives, friends, neighbors, 
moneylenders, pawnshops, and stores, as well as remittances from migrant family members working abroad 
(Israel and Briones 2014; Sawada et al. 2009). They also make sure to stockpile food and emergency supplies 
in case of  evacuation, and many households own boats for easy mobility during floods (Israel & Briones 2014; 
Tibig 2003).
As for livelihoods, households regularly engage in a wide variety of  livelihood activities because they know this 
will reduce their financial risks following the occurrence of  tropical storms. The general livelihood activities are 
agriculture, mainly rice farming, and fishing. But people also have jobs in transportation, carpentry, construction, 
electrical work, and factory work (Sawada et al. 2009). Migration to urban centers or abroad to find work and 
send money back to one’s family is also not uncommon (Allen 2003).
Constructing storm-resistant infrastructure is one of  the main actions that communities take in preparation 
for cyclones. People build flood- and typhoon-resilient houses or reinforce their houses to make them more 
A volunteer health worker takes the pulse of a child in Samar, 
Leyte, Phililppines, during aid efforts following Typhoon Haiyan.
© 2013 KaiAvila, Courtesy of Photoshare
THE EVIDENCE PROJECT         19
resilient. They build houses on stilts or use other methods of  elevating the level of  the first floor to prevent 
flooding, and they situate houses in areas where they will be protected from strong winds (Israel & Briones 2014; 
Tibig 2003; Uy et al. 2011). They also construct seawalls, embankments, and other means of  protection against 
flooding, especially for crops (Allen 2003; Tibig 2003). The planting of  mangroves along the coastline is a well-
known method that Philippine communities use to prevent erosion. They also plant trees above settlements, 
around farms, and along riverbanks and steep inclines to protect against floods and winds (Tibig 2003). Many 
communities use ditches and canals to divert rainwater and streams away from agricultural land to prevent the 
destruction of  crops, and other structures are used for collecting rainwater (Allen 2003; Tibig 2003).
Other agricultural strategies to protect against the destruction caused by tropical storms include pruning and 
cropping trees to lessen their weight, multicropping and intercropping, and crop diversification to include 
drought-resistant and root crops (Allen 2003; Tibig 2003; Uy et al. 2011). They also try to locate some crops on 
elevated land and quickly harvest ready crops before a typhoon hits (Tibig 2003). 
As in Ethiopia and Mozambique, there is less mention of  health in response to cyclones than to other coping 
mechanisms. For example, Tibig (2003) does not mention health among local coping strategies and technologies 
for adaptation in the Philippines. Israel and Briones (2014) do note that poorer households are disadvantaged 
relative to better off  households in accessing healthcare, among other services, in times of  disaster, and they also 
note the dearth of  data available to more fully examine health-seeking behavior in times of  disaster. Analyzing 
data from the Family Income and Expenditure Survey (FIES) and Demographic and Health Survey (DHS), 
along with a panel dataset of  province-level typhoon incidence, Antilla-Hughes and Hsiang (2013) were able to 
show that in the year following exposure to a typhoon, an average Filipino household’s income was 6.6% lower, 
with a 7.1% reduction in expenditures, including a 14.3% reduction in expenditures on health. To augment 
national response through the country’s medical infrastructure, emergency response from donors includes 
health-related assistance, notably medical and sanitation supplies and efforts to vaccinate for tetanus to combat 
infection (Christiansen 2013). The UN’s cluster approach, including health-related assistance coordinated 
through WHO, has also been applied during cyclones in the Philippines (Tran 2014). 
Indigenous communities use their own set of  responses in addition to all of  the above coping strategies. They 
practice hazard mapping, whereby they observe the geography of  potential settlement sites and decide on areas 
where flooding and typhoon winds can be avoided (Tibig 2003). They use indigenous knowledge, such as the 
behavior of  animals and the appearance of  clouds, to forecast weather events. They also have formal early 
warning systems, where they use horns, drums, and other means to notify the community of  an approaching 
storm (Tibig 2003). People look to tribal leadership to coordinate these efforts, as well as to provide support 
and aid to the community during weather events.
Non-indigenous and urban communities rely heavily on local government, which coordinates many disaster 
management efforts. Local governments often have the technology to detect approaching storms, and they have 
early warning systems in place for notifying their communities (Israel & Briones 2014). They may open village 
meeting halls or other temporary shelters during storms (Sawada et al. 2009). Post-cyclone, local governments 
provide food bags and cash to the most severely affected households, as well as iron sheets for households 
whose roofs were lost during the cyclone. They also engage in strict price and supply monitoring to avoid 
price hikes (Sawada et al. 2009). Some local administrations work with other villages and appoint counselors to 
form sectoral committees on disaster coordination (Allen 2003). Perhaps most importantly, local governments 
coordinate projects with NGOs to provide relief  to storm-affected communities.
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Indeed, NGOs play a huge role in helping Philippine communities. They provide food and supplies to affected 
households and help fund and coordinate infrastructure projects to protect against future storms (Allen 2003). 
The ability of  local governments to provide for their communities is afforded by the Philippines’ extensive 
national disaster risk management and climate change policy. The Philippine Disaster Risk Reduction and 
Management Act, as well as the Climate Change Act, focus on integrating disaster risk reduction and climate 
change mitigation into national policies and programs (Israel & Briones 2014). These efforts are executed 
through the country’s National Adaptation Plan, National Disaster Risk Reduction and Management Council, 
and Climate Change Commission.
THE EVIDENCE PROJECT         21
Forest Fire in Indonesia
Rather than discuss community-based coping strategies that span multiple time periods and regions, as in 
the previous three case studies, this section will focus on the relationship between a single aid organization 
and the neighboring communities with which the organization works. Little scholarship was found on purely 
community-based responses to weather events in Indonesia; most papers and reports detailed the work of  
NGOs and UN agencies in organizing and facilitating community response. It is possible that this body of  
research is lacking because not many studies on community-based coping strategies have been compiled. It 
also may be that Indonesian communities simply do not have many purely community-based coping strategies, 
perhaps because they lack the means to respond on their own, or perhaps because the abundance of  aid 
organizations in the area reduces the need for initiatives conceived and executed by communities alone, or 
perhaps a combination of  both. In any case, because the literature made little mention of  coping strategies and 
much mention of  aid organizations, we decided to narrow in on a specific organization working in a specific 
area of  Indonesia. This case study also differs from the others in that the weather event under discussion—
forest fire—is primarily the result of  human activity rather than climate change. Finally, this case study details 
health in community response, which was not as much of  a focus in other studies because it is often not until 
aid organizations become involved that communities have the resources to manage health issues.
The organization under discussion is Health in Harmony—or Alam Sehat Lestari (ASRI), as it is called in 
Indonesia—which was founded in 2005. ASRI works in Sukadana with about 26 villages (a total population under 
50,000) surrounding Gunung Palung National Park, located in West Kalimantan on the island of  Borneo. Most 
of  the information in this section was gleaned from the ASRI website and reports, as well as from interviews 
with Bethany Kois, the Research Director of  ASRI. Academic papers were consulted for background on the 
issue of  forest fire in Indonesia and the general role of  aid organizations in helping Indonesian communities.
The causes of  forest fire in Indonesia have a long history. Communities that live near forests have long 
based their economies and livelihoods largely on agroforestry, specifically the extraction of  forest products, 
subsistence agriculture, and the sale of  surplus crops. Before the 1960s, communities were legally permitted to 
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undertake small-scale, non-mechanized forest logging projects for temporary employment (Wunder et al. 2008). 
However, in 1970 the Indonesian government centralized control of  the forests and allocated land concessions 
to large corporations exclusively; all logging had to be mechanized, and communities received few benefits from 
corporate logging projects. In 1998, district authorities were reauthorized to issue small-scale logging permits to 
individuals and communities, but local timber brokers transferred the rights of  communities to harvest timber 
to logging companies. As a result, the government revoked the ability of  district authorities to issue permits in 
2000, and it banned all forms of  community permits in 2002 (Wunder et al. 2008).
These political maneuvers have led to the environmental degradation of  forests (creating forest fires) and the 
economic detriment of  communities (making them more vulnerable to the effects of  forest fires). As part 
of  their subsistence-agriculture lifestyles, communities have long used swidden (slash-and-burn) agriculture 
to clear land for growing crops; this creates a prime environment for forest fires, as farmers set the land on 
fire in order to clear it, often during the dry season. However, these practices are mostly small-scale. It is the 
introduction of  large corporations and plantations that has led to widespread forest fires. A timber corporation 
that holds the timber concession for a (usually large) piece of  land will come in, cut all the timber, and then sell 
the concession to a plantation corporation (usually for palm oil). The palm oil corporation will then come in, 
drain the land for peat, and then set fire to the land to clear it for palm oil production (Kois 2016). 
Community members, pushed by poor health and poverty to seek better income sources, play a part in these 
activities. They engage in illegal logging and sell trees to timber companies, or they work directly for timber and 
plantation companies to help clear the land with slash-and-burn (Health in Harmony 2016; Kois 2016; World 
Bank 2015). As a result of  all these practices, in one district of  West Kalimantan, deforestation averaged 2.9% 
per year from 1989 to 2008, and palm oil corporations have come to control over 13% of  community-managed 
lands, with timber corporations controlling even more (Carlson et al. 2012). In 2015 alone, the burning of  
millions of  hectares of  forest land caused over $16 billion in damage (World Bank 2015). These activities, as 
well as a hotter and drier climate caused by climate change, contribute to the high prevalence of  forest fire in 
Indonesia.
These practices only hurt the forests’ surrounding communities. Forest fires caused by logging and plantation 
activities have become so common that a so-called “haze” of  air pollution hovers over Indonesia, causing 
respiratory illness and other health problems for nearby communities (World Bank 2015). Meanwhile, the 
corporations take over (and the fires they cause destroy) land that communities use for agriculture, agroforestry, 
and other livelihood activities, causing people to lose their sources of  income. They turn to logging companies 
for work, but this work only perpetuates their physical and financial problems. The corporations reap most 
of  the benefits while the forest communities suffer, and the national government has done little to fix these 
problems.
ASRI seeks to address these issues through its work in Sukadana. In meetings between the organization and 
different communities, community members explained their reliance on illegal logging and identified the drivers 
of  this activity as lack of  access to healthcare and economic alternatives (Health in Harmony 2016). ASRI 
thusly takes a three-pronged approach to helping the villages surrounding the Gunung Palung National Park, 
combining conservation, healthcare, and livelihood improvement measures to help communities cope with the 
effects of  deforestation and resulting forest fires.
These initiatives in conservation, healthcare, and livelihood improvement have been highly intertwined from the 
start. Soon after it began operating in Indonesia, ASRI established its clinic in Sukadana to provide healthcare 
at affordable rates for community members. The clinic takes non-cash payments like native handicrafts, as well 
THE EVIDENCE PROJECT         23
as seedlings and organic manure to be used for reforestation and sustainable farming (Health in Harmony). 
The clinic also has a “green credit system,” in which villagers who do not participate in illegal logging 
receive discounts of  up to 70% off  on healthcare services (Health in Harmony 2016). Weekly education on 
environmental conservation and hygiene practices is also provided. On the livelihood front, the Sukadana clinic 
(as well as a mobile clinic that travels to isolated villages) is run entirely by Indonesian staff, trained by Western 
medical professionals, thereby providing jobs for community members. A Community Hospital and Training 
Center is currently under construction and will provide training and yet more employment opportunities for 
villagers (Health in Harmony 2016).
Other livelihood initiatives include the Forest Guardians program, instituted in 2011. Through this program, 
thirty villagers and counting have been hired onto ASRI staff  to monitor logging activity in their communities 
and to help loggers seek alternative livelihoods (Health in Harmony 2016; Kois 2016). The Sustainable Farming 
program allows for similar outreach, with ASRI staff  training local farmers in sustainable agriculture methods, 
such as using local materials and organic methods and keeping plots of  land rather than abandoning them 
after a few years (Health in Harmony 2016; Kois 2016). Female community members are also economically 
empowered through the Goats for Widows program; goats are provided to the communities’ most disadvantaged 
households, often headed by widows, as a supplementary source of  income for their families, as well as a source 
of  goat manure for the Sustainable Farming program (Health in Harmony 2016; Kois 2016).
On the conservation front, in addition to training farmers in alternatives to slash-and-burn, ASRI hires villagers 
for its reforestation program, which seeks to regrow forest areas lost to fire and the activities of  logging and 
plantation companies. ASRI has two reforestation sites: Laman Satong and Sedahan. The ASRI staff  teaches 
community members how to prepare, plant, and care for seedlings and ensure that these sites and others grow 
(Health in Harmony 2016). Another program, ASRI Kids, educates hundreds of  schoolchildren about the 
importance of  protecting the rainforest, global diversity, tree planting and care, trash and proper disposal, basic 
hygiene, and sustainable wood foresting (Health in Harmony 2016; Kois 2016). In addition to educating children 
through these lessons and through field trips to the rainforest, reforestation sites, and sustainable farms, this 
program encourages children to bring their new knowledge back to their friends, family, and community (Kois 
2016).
These initiatives in healthcare, livelihood improvement, and conservation help Indonesian communities prevent, 
prepare for, and cope with the effects of  forest fires. Tying all of  this together is social capital, both within 
the communities themselves and between the communities and ASRI. According to Ms. Kois, social networks 
based on Muslim values govern interactions in all the communities. People will help anyone in need, whether 
they be family members, community members, or even outsiders (Kois 2016). There is a strong culture of  care 
and hospitality that helps communities respond to fires and other struggles. ASRI recognized the importance of  
social capital in these communities and sought to build that capital at the very start through “radical listening,” 
or listening before acting (Health in Harmony 2016). In 2007, before deciding on its operation site or function, 
ASRI held over 1,500 hours of  meetings with community members to understand their greatest struggles and 
hear what action they thought should be taken (Kois 2016). The organization then based its programs off  the 
stated needs of  the communities, receiving community input throughout the process and continuing to receive 
it today.
The social capital built between ASRI and the Kalimantan communities is what allowed for the response 
that the communities took during and after a forest fire consumed one of  ASRI’s reforestation sites (located 
very close to a village) in the summer of  2015. The reforestation manager, a village member hired by ASRI 
to live in a house near the reforestation site and monitor the activity there, first notified the village of  the fire 
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(Kois 2016). In response, community members worked with ASRI staff  to ensure that everyone got to safety. 
Having developed a strong personal connection to the site, they also helped fight the fire, and there was a great 
community outpouring to restore the site afterward (Kois 2016). ASRI paid villagers to plant a tree buffer 
around the site, test the soil for dampness, and replant the site. According to Ms. Kois, it is healthcare, livelihood 
activities, and social capital that have made the West Kalimantan communities more resilient to deforestation 
and forest fires and that have allowed ASRI to be so successful (Kois 2016).
As stated previously, the Government of  Indonesia does little for the kinds of  communities that ASRI helps, 
in great part because it receives a profit from the plantation activities that destroy forest land. In fact, the 
government hopes to double palm oil production by 2020 (UNDP 2015c). Still, commitments have been made 
by the government to restore 2 million hectares of  forest in the coming years (Porter 2016). Indonesia’s broader 
policies regarding climate change and weather events include a National Adaptation Plan, as well as recent 
legislation regarding geothermal, meteorological, environmental protection and management, and energy law. 
The Ministry of  Forestry sometimes plays a role in aiding communities affected by forest fires, but its efforts 
are limited (Kois 2016).
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Conclusion
This review summarizes the literature on resilience, community resilience, and responses to weather events from 
four countries, to provide context for and inform more detailed analyses of  connections between resilience and 
integrated programming (specifically population, health, and environment). Following an overview of  the concept 
of  resilience, the review discusses community resilience in detail, including what constitutes a community, the 
main contexts of  community resilience, social capital theory, and pragmatic examples of  community resilience. 
The case studies highlight community responses to drought in Ethiopia, floods in Mozambique, cyclones in 
the Philippines, and forest fires in Indonesia, and how community resilience is expressed in those responses. 
To illustrate community resilience in action, four country case studies describe how rural communities in 
developing countries respond to weather events, including their own household- and community-generated 
coping mechanisms and the help they receive from NGOs and local and national government. There were 
similarities across all four case studies in household response and coping strategies, including use of  bonding, 
bridging and linking social capital and networks for assistance, borrowing, and reciprocity; migration; reduction 
in food consumption and expenses; new infrastructure; agricultural reform (specifically crop diversification); 
investment in loans, insurance schemes, and credit; sale of  assets; diversification of  livelihoods through 
alternatives like petty business; using indigenous knowledge to predict weather events; reliance on traditional 
community leaders; and cooperation with NGOs and local government. Attention to health - notably clean 
water for sanitation, infection control, and access to medicines and health services - also featured across the 
countries, although less consistently than other factors, and mostly as a response from NGOs. The need for 
family planning to build resilience was noted in Ethiopia. 
Responses differed across the case studies, depending on the type of  weather event to which the communities 
were responding, as well as the extent of  government and NGO involvement and aid. For example, community 
response in Ethiopia came almost entirely from the community itself, with little to moderate help from 
government and NGOs. Mozambique’s communities also had highly community-based responses, but unlike 
Ethiopian communities they had the added help of  greater national government involvement. Communities 
in the Philippines relied heavily on aid organizations, but also on very active assistance from the government; 
both forms of  aid are afforded by the Philippines’ development status, which is more advanced than those of  
the other countries. Indonesia’s community response was greatly intertwined with NGO and aid organization 
involvement, but there was almost no aid from the national government.
The case studies highlight the centrality of  community-based solutions to responding to weather-related events, 
and also show how these responses are embedded within larger-scale national responses to climate change, 
composed of  national policies and programs, international treaties, and multilateral and multi-organizational 
projects. These national efforts sometimes involve working directly with communities, and sometimes operate 
exclusively at federal levels. 
The review and country case studies show that programming to strengthen community resilience in the face 
of  adverse weather events should center around community networks and social capital and should support 
community-driven responses. Health is considered an important dimension of  community resilience, but does 
not figure prominently in programming – at least in the four country case studies included in this review. 
Understanding this can help governments, NGOs and donors improve programming related to adverse weather 
events and intensify support for health, including reproductive health and family planning, as a mechanism to 
build community resilience. 
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